A splenectomised patient with Gaucher's disease who developed multiple foci of osteomyelitis and soft tissue abcesses, after a severe episode of group C salmonella sepsis, is described. Aggressive antibiotic treatment and surgical drainage had little effect and the patient's condition continued to deteriorate. With initiation of enzyme replacement therapy (ERT) in addition to specific antibiotic treatment, defervescence and gradual healing occurred. Complete resolution of the infection was seen after 15 months. The possible role of ERT in healing bacterial infections in Gaucher's disease is discussed. P atients with Gaucher's disease, particularly those who have undergone splenectomy, are susceptible to bacterial infections. 1 Although rare, infections with salmonella may be life threatening and resistant to standard treatment, as illustrated by the following case.
CASE REPORT
A 41 year old man, an aeronautical engineer of Ashkenazi Jewish origin, was hospitalised in November 1991 with fever (temperature >39.5°C), rigors, prostration, severe jaundice, and respiratory failure. Septic shock was evident with disseminated intravascular coagulation and adult respiratory distress syndrome.
The medical history was remarkable for Gaucher's disease, which was diagnosed by bone marrow biopsy at age 6 years, and for a partial factor XI deficiency. Seven years before presentation, the patient had undergone an elective splenectomy because of massive splenomegaly and pancytopenia. Five years before presentation the patient required right total hip replacement after suffering a pathological subcapital fracture of the right femur. Within three months a left total hip replacement was also required due to avascular necrosis of the left femoral head.
Physical examination revealed an ill appearing, severely tachypnoeic, and dyspnoeic patient with moderate hepatomegaly.
Abnormal laboratory findings included a low haemoglobin concentration of 73 g/l (7.3 g/dl), white blood cell count of 4.6 × 10 9 /l, and platelet counts 16 × 10 9 /l. He also had markedly abnormal blood chemistry values (total bilirubin 114 µmol/l, aspartate aminotransferase 8.55 µkat/l, alanine aminotransferase 5.35 µkat/l, alkaline phosphatase 14.05 µkat/l, lactate dehydrogenase 7.78 µkat/l, albumin 19 g/l, and calcium 1.69 mmol/l). Urinalysis was positive for bilirubin; blood cultures were positive for group C salmonella. The patient's condition stabilised with supportive treatment and appropriate parenteral antibiotics (initially ampicillin, second ofloxacin, then ceftriaxone and finally, a combination of chloramphenicol and trimethoprim-sulfamethoxazole as per culture sensitivity). There was resolution of respiratory dysfunction and jaundice, gradual normalisation of laboratory findings, and blood cultures were negative. The patient, however, remained febrile (>38°C). Twelve days after admission, multiple soft tissue abcesses appeared, followed by multifocal osteomyelitis. Cultures obtained from bone and soft tissue lesions yielded group C salmonella.
Over the following weeks, despite aggressive antibiotic treatment and a number of surgical interventions, new soft tissue and skeletal infectious foci, as well as multiple pus-draining fistulae, appeared. Interestingly, there was no evidence of prostheses related infection.
It was at this point, two months after his admission to hospital, that enzyme replacement therapy (ERT) with alglucerase (60 U/kg/month biweekly) was initiated. Within four weeks, a dramatic improvement was noted, allowing the patient to be discharged from hospital with continuation of ERT and intravenous antibiotic treatment (ofloxacin and trimethoprim-sulfamethoxazole) on an outpatient basis. There was resolution of all foci of infection and closure of fistulae. Within three months after discharge from hospital, the patient returned to work on a full time basis; by 18 months he was able to return to his previous lifestyle without limitations. During 10 years of follow up, there have been no further hospitalisations; the patient continues to receive ERT on a bimonthly basis.
DISCUSSION
Patients with Gaucher's disease, a sphingolipidosis characterised by abnormal accumulation of glucocerebroside in cells of the monocyte-macrophage system, may be susceptible to bacterial infections, particularly if they have undergone splenectomy. 1 The tendency to infections may not be universal, 2 but in some patients it is an important complication of Gaucher's disease, entailing significant morbidity. 3 Over the past 15 years the annual incidence of infections with the non-typhoidal salmonella species has been on the rise in Israel as elsewhere in the industrialised world. 4 Extraintestinal manifestations of non-typhoidal salmonella infections, which may not be preceded by an episode of gastroenteritis, include bacteraemia and focal infections such as osteomyelitis, although soft tissue abcesses are rare. 5 Conditions predisposing to non-typhoidal salmonella bacteraemia and extraintestinal manifestations are characterised by defects in cellular immunity, such as underlying (particularly lymphoid) malignancies, organ transplantation, steroid and cytotoxic therapy, diabetes mellitus, and connective tissue disorders; as well as sickle cell disease (due to deficient complement mediated opsonising activity for salmonella), 4 5 and splenectomy. 6 An increased tendency to salmonella osteomyelitis has also been described in pre-existing bone disease.
infections, particularly after surgical procedures, have been documented, 8 yet extraintestinal salmonellosis, including salmonella osteomyelitis, is extremely rare in Gaucher's disease. In a review of the literature there was only one such case previously reported, in 1966 8 ; this report, therefore, is the second. While some cases of bacterial infections may be attributed to neutropenia due to marked hypersplenism or splenectomy, 1 this patient was not neutropenic. Additional host factors, including defective function of phagocytic cells 2 3 9 and abnormalities of cellular immunity, 10 may contribute to decreased systemic resistance to bacterial infections observed in patients with Gaucher's disease. Significantly decreased neutrophil chemotaxis has been shown in one third of patients studied, 3 and impaired superoxide production by monocytes has also been noted. 2 9 Importantly, these defects were reversible with ERT administration. 9 11 ERT improves the signs and symptoms of Gaucher's disease 1 ; however, its use in acute infections has never been reported. The above studies of phagocyte dysfunction in Gaucher's disease had not yet been published at the time of this patient's hospitalisation, nor were phagocyte function studies performed before the initiation of antibiotics and ERT. Thus, the decision to give ERT as measure of last resort was more intuitive than evidence based. Improvement in haemoglobin concentration and platelet counts, as well as the reduction in hepatomegaly with ERT, 1 may be anticipated after a minimum of 3-6 months of treatment and hence were neither the expectation nor the motivation for use of ERT in the acute crisis. On the other hand, it was hoped that ERT would induce a cascade of secondary messengers that would effect the immune response. The dramatic improvement, therefore, may be seen in line with this thinking and corroborated by the above studies of improved neutrophil chemotaxis in patients with Gaucher's disease who suffered from chronic infections. 11 Correction of impaired chemotaxis was seen within weeks of the advent of ERT, whereas the resolution of the tendency to infections was more prolonged. Similarly, in the current case one may speculate that the initial improvement was mediated by enhancement of systemic resistance to infection, possibly by an effect on the white blood cell population, with full recovery several months later.
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